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DATA BASE 
The centres Waltair and Mandapam, in 
the east coast and Cochin, Mangalore and 
Veraval, in the west coast, where biological 
data on catfishes have been collected, are 
considered for the assessment of resources of 
Tachysurus thalassinus, T. tenuispinis, T. 
senatus, T. dussumieri and Osteogeneiosus mi-
litaris. Length-frequency data of T. tfia/assinus 
collected during 1974-76 at Waltair from trawl 
catches, during 1972-76 at Mandapam from 
trawl catches, during 1981 at Cochin Fisheries 
Harbour from the catches of trawls, purse-
seines and gill nets and during 1981 and 1982 
at Veraval from trawl catches are taken up 
for this study. For T. tenuispinis, the data 
collected during 1974-76 at Waltair from trawl 
catches, during 1981 at Cochin Fisheries 
Harbour and during 1982-83 at Mangalore 
both from trawls, purse-seines and gill nets 
are considered. For T. senatus, the length-
frequency data collected from the catches of 
trawls, purse-seines and gill nets at Cochin 
Fisheries Harbour during 1981 and for T. dussu-
mieri and O. miiitaris those collected from the 
catches of trawls at Veraval during 1981 and 
1982 are also considered. 
ESTIMATION OF GROWTH PARAMETERS AND 
THE TECHNIQUES USED 
i. Estimation of 'Leo'and'K': Assuming that 
the growth of catfish is isometric and following 
Von Bertalanffy's growth pattern, namely 
U - L c o [ l - e - k ( t - t o ) - | (,^ 
in the usual notation, "estimates for Loo and K 
are obtained using ELEFAN-I (Pauly et al, 
1981). Since the estimates for each species 
did not show much variation between centres, 
sets of estimates (Loo and K) one for each 
species is obtained and is presented along with 
the corresponding estimate for Woo in Table 1. 
TABLE. 1 


























It can be seen from the above table that 
estimates of 'K' decrease while the corres-
ponding values of Loo increase. This is quite 
consistent with the growth model under 
consideration. 
/•/. Estimates of 'Z' tfie Instantaneous Rate of 
Total Mortality 
Age-frequency distribution was found to be 
very difficult to obtain from the available data. 
Using length-frequency data and following the 
method of Alagaraja (1984) estimates of 'Z' for 
each year at each centre for every species 
mentioned above have been obtained along 
with their error estimates. In some cases three 
point moving averages have been taken for 
this purpose. That portion of the length 
frequency distribution which resembled the 
right limb of catch curve alone was considered 
for estimation of 'Z'. The steps taken for this 
purpose as well as marking the portion consid-
ered for the estimation of 'Z' are indicated in 
the work sheets enclosed. 
The formula used for this purpose is: 
Z Lco-Lt +At 
log (Nt + A t / Nt ) l\ Loo—Lt 
. .(2) 
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Estimates of Loo and k are available from 
Table 1 and U and U + A t sre the successive 
mid values of the length classes whose frequen-
cies are Nt and Nt + At- Since constant 'Z' for 
the entire size range of fishing is considered, 
catches in numbers at successive ages Ct and, 
Ct +At are proportional to Nt and Nt +At • 
Hence 
Nt + A t / N t =.Ct + A t / C t - ( 3 ) 
This is made use of in the above formula (2) 
and length frequency data are used for esti-
mation of 'Z'. The procedure for obtaining the 
estimates of 'Z' is as follows. The deviations 
of Lt from Loo (=Loo—Lt ) are to be taken. 
Converting them to log values (common log 
will do), the values log (Loo—Lt ) are obtained. 
After tabulating these values, their successive 
differences log ( Loo—Lt ) —log( Loo-Lt + A t ) 
are calculated. In the same way, the sucessive 
differences of log (Nt ) are to be taken and 
tabulated as follows : 
A log (Loo —Lt ) 
A 
1 2 ,3 4 
A log Ct 
Lt Loo— Lt log Loo — Lt 







Where A log (Loo —Lt ) and A log Ct are the 
respective successive differences. 
Thus for each row of successive differences 
an estimate of z/k is available. If there are 
'n- l -1 ' length groups then there will be 'n ' 
estimates of z/k. If the first estimate of T/k is 
termed as x,, the second as Xj and so on with 
the last one as Xn then 
n 
z/k = 1/n 2 Xi 
L - 1 
and 
(6) 
Hence sz/k can be obtained as the square root 
of the above expression. The standard error of 
z/k(= sz/k) is -7=- s " Multiplying "z/k and 
V n z/k 
sz"/kbythe already available estimate o f ' k ' 
the estimate of i and sz are derived. The 
detail procedure is given in the worksheet 
II. The estimates thus obtained are given in 
tables 2-4 below along with the sample size 
(n), Ic and Ir where Ic indicates the size at 
first capture of the fully recruited phase and I r 
is the size at entry to the fishery. 
TABLE 2 
Values of the estimates of z snd its standard 
error and 'n' Ic and L for T. thalasslnus 
























































1.71 0.88 4 
1.50 0 63 4 380 100 
1.60 0.50 8 380 100 
TABLE 3 
Values of estimates of J, and its standard error 
and 'n', Ic and Ir for T. tenuispinis 
Centre Year Values 
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TABLE 4 
Values of estimates of z and its standard error and '/?', Ic and Ir for T. serratus, 
T. dussumieri and 0. militaris 
Species Centre year Values 
\. T. serratus 
ii. T. dussumieri 
iii. 0. militaris 
Cochin Fisheries Harbour 
(Purse-seine) 
Veraval 
(Trawls & gill nets) 
Combined 
Veraval 

















































It may be noted from the above tables that 
the estimates of z and sz are not differing 
very much between years. The differences 
between centres are also not very high. 
iii. Estimation of 'M'the instantaneous natural 
mortality rate : 
Effort data available, did not lead to est i -
mation of effective effort particularly when 
data for more than one gear was considered. In 
multi-species fishery operated on by multi-gears 
the usual approach of 
Z = M+-qf (6) 
may not be possible. Hence a different 
approach is taken here, fo l lowing Alagaraja 
(1984) to estimate ' M ' directly from the length 
frequency data. Assuming one present survival 
of fish after they attain a length of Loo—0.5cm, 
the age T at which Loo—0.5 is attained is 
obtained using 
1 / Loo—0.5 \ 
) = T ' - t o - T. 
00 / 
— I^log e ( 1 — 
(7) 
and using 
Nt / No = 0.01 = e-i^T (8) 
an estimate of ' M ' is arrived at. For example 
in the case of T. thalassinus Lca= 755 mm and 
K=:0.36. Hence 
1 / 750 
^ - 7 5 ' 5 ) - ^ * 0.36 
N u / No = 0.01 = e- i *M 
and M = 0.33 
at one percent level of survival. 
in this way ' M ' for other species also have 
been estimated both at five and one percent 
levels of survival and the estimates are given 
below in table 5. 
TABLE - 5 
Estimates of 'M' instantaneous rate of natural 
morality 
Level of survival 
















For the present, estimates of ' M ' at one 
percent level alone are considered since the 
values at five percent level appear to be low 
and at Leo -0.5cm length 'One percent survival ' 
wou ld not be far from the truth. 
iy. Construction of yield isopleths 
Considering the relatively long life span of cat 
fish and assuming isometric growth the yield 
equation 
- M (to - t,) 
Y = FR WoD e 
3 _ nk (tc — to) 
2 Un e 
n - o F + M + nk 
...(9) 
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(Gulland, 1969) has been considered here. 
Referring to the yield tables (Gulland 1969) for 
M/k= 1.0 yield isopleths have been drawn for 
Wco = 4030 gm and tr = 9mm. Eumetric fishing 
line BB' and the line AA' joining the maxima of 
yield-mesh curves are also indicated in fig. 1. 
Since for all the five species considered here, 
M/k remained more or less equal to unity, the 
same fig.1 can be used for these species with 
varying multiplying factors according to their 
Was and tr values. These multiplying factors 
are given below in table 6. 
0 10 0 20 0 30 0 40 0 50 0 60 0 70 0,80 0,90' 
OK) 020 0 30 040 050 0-60 070 0-90 0-90 100 
E 
Fig. 1. Yield isopleths for the five species of cat fishes 
TABLE 6 







































Yield-effort curves and yield-mesh curves 
have also been drawn {figs.2-21) to get a clear 
picture of the status of fishery in each of these 
centres at the existing level of mesh size and 
effort. 
From the yield isopleths (fig. 1) it can be 
seen the maximum sustainable yield (MSY) 
of about 400 gm per recruit could be obtained 
at the level of E=0.71 and C=-0.66 where 
E=F/Z and C=lc /Loo. The values of E and 
C for each species at each centre at the existing 
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For T. thalassinus in ail the four centres 
namely Waitair, IVIandapam, Cochin Fisheries 
Harbour and Veraval the range for 'E' is 0.79 to 
0.83 and for ' C is 0.24 to 0.50. The values 
required for obtaining a MSY per recruit of ^ 
about 400 gm are no where within the range, i 
In other words to attain a MSY perrequitof I 
400 gm a reduction in effort and increase in s 
mesh size are required. ° 
In the case of T. tenuispinis 'E' values are 
nearer to the required level for 400 gm of MSY 
per recruit. However, Ic values are much lower 
than the required level indicating that for this 
species also mesh size has to be increased to 
attain 400 gm of MSY per recruit. 
So far as T. serratus is concerned the rate of 
first capture is too low. Similar is the case with 
T. dussumieri. Hence for these two species 
reduction in effort and increase in mesh size 
are required to reach 400 gm MSY per recruit. 
Only in the case of 0. militaris the level of 
exploitation both for effort and size at first 
capture is nearer to the required level for 
obtaining MSY per recruit of about 400 gm. 
It is hence clear that the level of exploit-
ation in general was not favourable to the 
fishery of all the species except 0. militaris. 
In order to see the effect of fishing at the 
existing level of effort on these stocks yield-
effort curves have been drawn. Similarly to 
find out the impact of mesh size used in the 
fishery on these stocks, yield-yield-mesh curves 
have been drawn (figs. 2-21 J. 
Effects of Fishing on T. ttialassinus 
At waitair the yield-effort curve for the 
existing C=0. 24 indicated that MSY per recruit 
Fig. 3. Yield-effort curve for T.*thalassinus at Mandapatn 
OK) 0 20 0 30 0 40 0 50 060 0 70 080 0 90 100 
Yield-effort curve for T. Thalassinus at Cochin 
Fig. 2 
0 10 0 20 0 30 0 40 0 50 0 SO 0 70 0 80 0 90 I 00 
c 
Yield-effort curve for T. thalassinus at Waitair 
Fig. 5 Yield-effort curve for T. thalassinus at Veraval 
could be attained at E^^ O.50 which is [far below 
the present level of exploitation where E ^ 0.83 
and the yield at E •=° 0.83 is below half of that 
at E=0.50. Hence effort pressure should be 
considerably reduced to increase the returns 
from this stock at the present mesh size (Fig.2). 
For Mandapam at C= 0.30 and the existing 
level of exploitation E=0.85 the yield per 
recruit is just above half of the MSY that could 
be obtained at E - 0.55. Here also reduction 
in effort is suggested to increase the returns 
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010 0 20 0 JO 0^0 0 50 0 60 0 70 O 80 0 90 100 O-IO 0;20 0;30 0;40 O.SO 0:60 0^70 0;»0 0|90 I 00 
010 020 OJO O40 050 0«0 0 70 0 80 0-90 I 00 
C 
Fig. 6. Yield-mesh curve for T. thalassinus at Waltair 
c 
0 10 0,20 0;30 0,10 0,^0 0,60 0,70 0^ 80 0|90 I 0 0 
010 0 2 0 0 3 0 0 40 0 50 0 60 0 7 0 0 80 0-90 1 0 0 
C 
Fig- 8. Yield-mesh curve for T. thalassinus at Cochin 
0 10 0 20 0 30 0 40 0-50 0 60 0-70 0 80 0 90 I 00 
-1 ( — - 1 1 1 1 1 ' — 
0 10 0 20 OJO 0 40 0 50 0 60 0 70 0 80 0-90 100 
C 
Fig. 7. Yield>me8h curve for T. thalassinus at Mandapam 
from this species (fig.3). Though similar is the 
trend for T. thalassinus at Cochin Fisheries 
Harbour and Veraval the existing level of 
010 0 20 0 3 0 0 40 0 50 0 6 0 0 70 0 80 0-90 1 0 0 
C 
Fig 9 Yieldmesh curve for r. f/ia/ass/Vjus at Veraval 
QMFRI Bulletin 75 
exploitation is not far away from the required 
level to obtain MSY and relatively less reduction 
of effort will improve the landings at these 
centres (fig. 4 and 5). Yield-mesh curve for 
this fishery at Waltair (fig. 6) indicates that the 
existing mesh size (C= 0.24) is far below the 
required one (C= 0.70) and this mesh has to 
be increased considerably to gain in returns 
from the fishery. Similar trend is seen at 
Mandapam (fig. 7). Regarding Cochin Fisheries 
Harbour (fig. 8) and Veraval (fig. 9), relatively 
less increase in mesh size will improve the 
landings. 
Effects of Fisfiing on T. tenuispinis 
The existing levels of effort at Waltair 
(fig.10) Cochin Fisheries Harbour (fig. 11) and 
Mangalore (fig.12) are not far above the required 
level for obtaining MSY. This is quite in contrast 
to the fishery of T. thalassinus where consider-
able reduction in effort is recommended to 
achieve MSY. This is due to higher levels of ' C 
for T. tenuispinis. Yield-mesh curves indicate 
W/k ' l , C- 0 4e MWCALOMI 
M/*. I, C.0 5« TtufuitfiMt 
OC 0 20 0 30 0.<0 0-50 0«O O70 OJO 090 100 
r 
Fig. 10 Yield-effort curve for T.tenuispinis at Waltair 
M / l i ' l . C O 50 COCHIN FISHERIES HARBOUR T tt/iuispMa 
010 0 20 030 0 40 0 50 060 0 70 0 60 090 100 
Fig. 11 Yield-effort curve for T. tenuispinis 
at Cochin Fisheries Harbour 
010 020 0 30 040 080 060 070 080 090 100 
E 
Fig. 12, Yield-effort curve for T. tenuispinis at Mangalore 
010 0 20 0 30 0 40 0 50 060 070 0 80 0 90 I 00 
I 1 I . 1 1 1 L. 
1 0 0 0 1 1 T—1 1- - -r I 1 I 
010, 0 20 0 30 040 0 50 0 60 0 70 0 80 090 I 00 
c 
Fig. 13. Yield-mesh curve for T. tenuispinis at Waltair 
that size at first capture at the present levels 
of Exploitation have to be increased so as to 
attain MSY at Waltair (fig.13), Cochin Fisheries 
Harbour (fig. 14) and Mapigalore (fig. 15). 
Effects of Fishing on T. serratus, T. dussumieri 
and 0 . militaris 
The fishery of T. serratus as observed at 
Cochin Fisheries Harbour is facing high fishing 
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0 C 0 20 0 30 0 40 0 &0 060 0 70 0 80 OdO i 00 
Fig. 16. Yield-effort curve for T. serratus 
at Cochin Fisheries Harbour 
0-10 0 20 0 30 0 4 ObO 0 60 0 7 0 0 80 0 8 0 I '00 
loop 010 0 20 0 30 0 40 050 0 60 0 70 080 0 90 100 
C 
Fig. 14. Yield-mesh "curve for T. tenuispinis 
at Cochin Fisheries Harbour 
c 
0 10 0 20 0 30 040 0;50 0 60 0 70 0-80 0:90 100 
010 0 20 0 50 0 40 0 50 0 60 O70 OaOvOlO 101 
Fig. 17. YIeld-mesh curve for T. serratUS 
at CochinlFlsheries Harbour 
100^ 10 0 20 0-30 0 40 0-50 0 60 0 70 0 80 0'90 100 
c 
010 0 20 0 30 0 40 0 60 0 60 0 70 0 80 0 90 100 
Fi^ 15. Yield-mesh curve for T. tenuispinis at Mangalore Fig. 18. Yield-effort curve for T. dussumieri at Veraval 
>IO 0 20 O-50 0 4 0 060 0 60 O70 0 80 0«0 100 0 10 020 0 30 0 4 0 OSO 0«0 070 0 80 090 100 
I I 
— 1 1 1 1 1 1 r 1 — 
010 0 20 0 30 OW 0 50 060 0 70 0 80 0 90 100 
Fig. 19. Yield-mesh curve for T. dussumieri at Veraval 














CIO 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 70 0 8 0 090 
Fig. 20. Yield-effort curve for 0. militaris at Veraval 
pressure (fig. 16) and at this level the yield per 
recruit is only just above one third of MSY 
that could be obtained had the effort been 
reduced considerably. Yield-mesh curve also 
OtO 020 030 040 0 50 0 60 0 70 0 8 0 0-90 100 
r 
Fig. 21. Yield-mesh curve for O. militaris at Veraval 
indicates (fig. 17) that at this level of fishing 
pressure the size at first capture should be 
increased two and half times so as to get MSY 
without effecting the stocks. 
The fishery of T. dussumieri at Veraval is 
very similar to that of T. serratus as seen 
above. The yield-effort curve (fig.18) and 
yield-mesh curve (fig.19) indicate the same 
trends as in those of T. serratus. Hence heavy 
reduction of fishing pressure at the present 
level of ' C or steep increase in the level of 
' C for the existing fishing pressure along will 
lead to MSY. 
However, in the case of 0. militaris the 
present level of exploitation at Veraval appears 
to be ideal both in terms of effort (fig.20) and 
the size at first capture (fig.21). 
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CONCLUSIONS 
The stocks of the four species of catfish 
considered here other than 0. militaris were 
under heavy fishing pressure. It is hence 
indicated that in order to get MSY from these 
stocks either the fishing pressure is to be 
reduced at the existing level of ' C (the 
index of the size at first capture) or the present 
level of ' C is to be increased considerably at 
the existing level of fishing pressure. 
Suggestion to increase mesh size so as to 
increase ' C may not be appreciated as the 
trawl fishery is mainly aimed at shrimp fishing 
and shrimp fishery may not be profitably 
exploited at the increased level of mesh size. 
However, effort pressure may be brought down 
so as to attain MSY from these stocks. 
Instead of studying catfish fishery from 
trawl landings in isolation, it would be better 
to study this fishery along with other stocks 
particularly the shrimps to arrive at final 
conclusion on the suitable levels of mesh size 
and effort pressure. As indicated above so far 
as 0. militaris is concerned present level of 
exploitation at Veraval appears to be ideal. 
Annual catch estimates (Y in tonnes) for 
Waltair are based on the years 1978-80, for 
Mandapam on 1972-'76, for Cochin on 1981, 
Mangalore on 1982-'83, and for Veraval on 
1981 and 1982. But for Mandapam, at other 
centres the estimates on average annual stock 
and average standing stock are comparable as 
these are based on the recent years. 
For T. tfialassinus Waltair region appears to 
be better when compared to other areas. 
However, for T. tenuisp/nis Managalore region 
indicates the maximum average annual stock. 
Regarding other species though region-wise 
comparision is not possible, from the present 
data base it can be said that the Veraval region 
hosts T. dussumieri and O. militaris more in 
abundance than T. tfialassinus. Similarly Cochin 
region appears to be more favourable to 
T. tenuispinis than to T. tiiaiassinus and 
T. serratus (Table 8), 
TABLE 8 
Estimates of annual catch (Yin tonnes), average standing stocic (YjF in tonnes) 
and average annual stock (YjU in tonnes) 
1. 
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WORK SHEET l-A 
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Note: 1. M. A. • indicates three point moving average. 
2. Bracl<eted portion alone is considered for the estimation of 'Z'.. 
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Note: 1. M. A* indicates three point moving average. 
2. Bracketed portion alone is considered for the estimation of 'Z'. 
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WORK SHEET I — C 
T. serratus (Catches in numbers) 







































































































































Note:- 1. The repetition of the frequency 
3427 in trawl catches does not appear to 
be representative of the landings. 
2. Regarding gill net catches also, the 
characteristics of gill net landings do not 
conform to the data available here. 
3. Hence considering purse seine data 


























** (M. A.) the bracketed portion shown 
below is taken for the estimation of 
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WORK SHEET 1-E 
0. militaris (Catch in numbers) 
Veraval 

















































































































































Note: 1. M. A.* indicates three point moving averages. 
2. Bracketed portion alone is considered for the estimation of 'Z' 
B6 CMFRl dulletifl 
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s= -g-[340.11 - (38 .69 )2 /6 ] 
= T [^^° -^^ —249.49] 
= 18.12 
Hence Sx = V 18.12 == ^-^^ ^"^ ^"^ « ^^B/V'e" = ''-"^^ 
Now r = r / k. Hence 7 = k x = 0.36 X 6.45 ^ 2.32 
s T = sT/k. Hence s T = k s T =1 0,36 X 1.74 SBS 0.62 
Thus I • - 2.32 and s T = 0.62 
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